Localization and possible function of 20 kDa actin-modulating protein (actolinkin) in the sea urchin egg.
We have previously described a novel actin-capping protein, a 20,000-molecular weight protein (20K protein)-actin complex (20K-A) isolated from sea urchin eggs. In the present study, the localization and possible function of this 20K protein were investigated. The 20K protein was localized in the sea urchin egg cortex. Its distribution in the cortex as revealed by immunofluorescence microscopy did not change during or after fertilization up to the first mitosis, but it was concentrated to some extent in the cleavage furrow region. Exogenously added actin polymerized on the cortex isolated from unfertilized egg; however, actin did not polymerize on the cortex extracted with 0.6 M KCl, that is, the cell membrane, which lost the 20K protein. The cell membrane preincubated with 20K-A restored the activity to grow actin filaments. When decorated with myosin subfragment 1, almost all the actin filaments showed the arrowhead configuration pointing away from the membrane, indicating that they were connected to the membrane at their barbed ends. These results strongly suggest that the 20K protein connects actin filaments to the plasma membrane of sea urchin eggs. Because of this property we call this protein "actolinkin".